(4) Japanese Patent Application Laid-Open No. 9-172358 (1997): 
"HIGH BREAKDOWN VOLTAGE POWER INTEGRATED CIRCUIT" 

The following is an extract relevant to the present application. 

The present invention relates to a high breakdown voltage power integrated circuit 
which requires a switch output of high breakdown voltage and high power, especially relates to 
an overcurrent limiting circuit in the high breakdown voltage power integrated circuit having 
two output switching devices for current discharge and current sink. It is used for a motor-driven 
switch of a relatively low frequency using, for example, a three-phase inverter and a half-bridge. 

An overcurrent limiting circuit 22 provided in a high breakdown voltage power 
integrated circuit comprises a voltage comparison circuit 23 which detects a voltage of a 
middle-point terminal equivalent to an overcurrent of a high-side output switching device 10, a 
delay circuit 24 which delays a front edge of an input of a high-side output switching motor 
control signal by a first delay time, a delay circuit 25 which delays an output signal of the 
voltage comparison circuit by a second delay time, an AND circuit 26 which outputs an 
overcurrent detecting signal using AND of output signals of each delay circuit, and a latch 
circuit 27 which latches an output of the overcurrent detecting signal and controls a drive signal 
of an output switching drive circuit by its latch output so that the drive signal is in an off-state. 
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i/^IEiblHl?Siwea-r^|Hl?g^l±5^IE»iII]S§i:l5)- 

-5mjEttt!?(H]g§2 3 1, ✓m'im' Kffi^j^w -y^-mmm 

S24i, «EEJtttE]«05Uia«-§-«:JIS 2 «J6B*IW«»t 
SJ££-£3a5£lE]Sg2 5 i:, #«g|§](&0)HJ2j«-§-«>tt 
mm*t>0. iS«SB«Hl«*«:Ul*i-5S&aaisl(S2 6 

t§7 2/^(h18S2 7 k&fff-Z. 
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Zixtctfil <o\£*i*4 -yJ-m^t, «HB*l©lU*^>r 
^fcrol«fc*Stt$i'ifciS2 0>ttiA;*>f yfl^i. lift 

»iiiisoreibft*td-7ttias»wftjj»-t-5ja«st#JKiais 

££jy»U fJlEif®Bitf)iiJPg[H]S§te. SfJf5*,6C^m 
BE£Bfj£«>*EEi:fctt;tfcU *l(Sa«f j£4fiHf-<z>«E**litnE 

i»fE»i©iiiiEi8Srotb*{S-g-*5J:tf!B2© 

t*ttl«»«:7y^U ^W^y^ta^fciDfldSE^iro 30 
ig»lslSS*3 ±t5» 2 <0K»|i|gS«>B»«-S-S:^-7tt1IBt 

5i@®S£&tMa*#-fc y MS-§-£ LTt-> hAA*:A 
;£> U II -fe s/ h A*4gfc^gB^e> y -fc y MS-S^A* 

tv -fey hujAsrots/ hta^m^s^t!,(5]ggsy^im^- 

£ L-tteJB£ix3 y-fe y hS*IW7 V -yzfyoy?® 

[N*9 3] it*« llE*<OHWffi'<!7— ««l3!&fc 40 
Jo^T, HfllEmjEEltSlHlBli, itI|E^2ro^ffi^-£^ 

m.S - b'\z $ -Y [hISS £ 5> ft 

5 r. £ Sr#® £ -T 5 KiUE'< F -ftSflUSg,, 

*sv>t, huie^ i «>a®*iKitt. suie^ 1 ommmmts 
a* *7tt«B*> b * >vtm\z*£ z> m m £- * * -r 5 b#wt- 
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«»B#M «: -7 * y" i~ 5 f*K T- fc 5 r £ 491* £ i" -5 ffi W 
[0 00 1] 

9J»lHllSfcB8i-S tWT'fe 19 , =tl>f * . 

[000 2] 

m-*mti&- y T-Jit-^ / y «> y ^ $ Mz-f > 
Lin k) tts^^^y^^iamstSr^mb 

Sr«SE»ii*fl! (d-W K) t±S*^-r y fJSfflol 

[0 0 0 3] EI4*J J;U«|gl5»i, -tix^tt^^cOftWE 
>"«!7-«Blll|(SC»fiKSixfcm»re»ig!Si3J:Vig«i!fE 
*yPBBKtf>&&50!l§r^b-C^3„ H 4 *3 it/E 5 lets 

1 3 tffi^i:^^ Kai^^^ yfi^-rofc^yn 
— y->T Km*^^ y^^T-2 0/J5 h-T'A^-yu^^ 
lXv W^-rottttjfeJ-fjfeiB^l 4 turv^S. BP 

1 2 £ «f jftJH?- 1 4 £ COP^ tr^^ -y-^f K 
aA^'T y^*^-l 0*«*itt$nri39. 
£^H5ST-1 3 £oBi:B-f/f KU*^>T 

[0 0 0 4] tLt. ±IEW-y-^ h'tttfJ** v*?-m=F 
1 OfciUfn— y-^i* b'tHtl^A yf»^20 Sr^y »>=l 

■y-W KigftlHl?Sl 6^fgttb4xTV^<, 
[0 0 0 5] ±mmJ3X4 -y^-m^-i 0t±» eaj^ti^e- 

fmmm^-y^v y^tu^co-gesr^b, 

■f-at.cOT-fct). 0>J^fi-7/u^i$ y^^it^^-TSN 
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[0 0 0 6] %Vh. y^D-^f KlGBTlOft = 

m*«Bo i o a riWEi 3 ***- (*»aw«»i^) 

[0 0 0 7] n — ^4 K I GBT20H n 

*>f KBMBlBtt* Il^IGB THMimfH I 
nkjCct/^iM' Km* igbti o<D<y— h^ai- io 

KliJ* I GBT 1 0©y- h«tt**WPl- 

[0008] _bisw ksmjeib i 5 ftftmB 

©ii#o«R*H^F-i 7^^H«iDStb5ii«(7)fl;ilR«mv 
CCSr#JBEIsiKl 8l:i8#ELfc#EtE^iU ^ 
>f 1M Km* IGBTI OSr*^K»i-SIR^±lB#JE 
SJBESr'M' Km* I G B T 1 0 (D>^- h Ktfcj|&1- 

[0 0 0 9] flftSEo— KSgKlIUBl 6tt, ^2 CO I 20 
GBT*E»fiJ»«-§-L l'Nl:j6CtD-f>f Km* I G 
BT 2 o^y- h**;i#1-5*««*ottl&m*fe:i- 

>-/jr7mW-fZ> Z t \Z «fc 0 n — Km* I G B T 2 

[ooio] _bfsn-ih^ kbusibi fflrettM 
s^K-r zm\z ±-ummmj£ vcazm u v ^thum £ me 

a— »Nf Km* I GBT 2 0^- M£tt*1-5. 
[0011]-^ i8«fflEMIRI3B 4 0 J4. fttffE^-f * 
^KfflAlGBT10O»2Wx^y^ (m«^mfflffi 30 

l o b\z&m.£in. 'M'Um' Km* I GBT l 0<n 

m\<»^^i>-9 (®sftm*$m ioa»«*i 
{&g n d l/c^co £ 9 7ii@msft^t-m»ft«imfflffi 
-^1 o b(wSfttt5«imfflasE^ia«»ftS:«imu, 
Eimfi-g-ics^n *-o^>f u->r Km* igbti ooii; 

8ES:SJK-rS t't fcfca— *M Km* IGBT20«r§ 
[0 0 12] wOi@««BJ|fi[3B4 Ofi, ^ Klfi 

* i g b t i o omssi^fcfcsJBag^- 1 o b izfanzh&iitim 40 

>r Km* 1 g b t 1 o <Dj®m$tm §r«im u HtriE^^-Y 
Kigi&iHjKi 5om*«S££:§i#fe< r ileitis 
>r Km* 1 gbt 1 o<D#— bmiiL^Mmi-hmm 

8£&mJS FET42h Jiffiia«SS«imffl FET42C 

j:sig«**m^iwBftED-*>r kibkueibi etcigm 
SE«m«*s:e»i-5ii«a»mfs-»ea[gB 
50, 05*60) t*m-tz>o 

[0 0 13] ±EbfeEl4*3J:U ? EI5^[H]Ktz*3^^T. 50 
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«aS4»^l 2^MSE^VB , 'WU->f KKtbEBl 
5 <D^u;*{f-§-A*H I N^o Vhmx-\i 5 Vi^Tr 
^ffcbT. Km* I GBT 1 0<Dlr— h®EE# 

0V<bVCC+VB t^HT^ktio 
[0 0 14] INf Km* IGBTI Q<Otf— HCV 
CC+VB ^flE^fpiD^tbTV^^PtCli. s^D-J Km 
AiGBTio^ytt(fil:49, ^(^m^m*«T-i 

0 a.HlttVB /RL &S«at^SEtU, -ttf) 1/1 0 0 0 

um<om^^-(^^ Km* igbti ocomM&mm 

iob ^ati-iSo 
[0015] ±E^*f tNf Km* igbti oa**-v# 

ffi^fflWtt. 1 4<0«ffim*li*»A«rRL £ 

BftU t^U^tE (MEOUT) nff* 
StEVBt^^o 
[0 0 16] ~*Uw»U<\ ±E/W*>f Km* I GB 
T 1 0<Dtf— b\Z0 V^PPiPSiXTV^^fi, /N-f * 
>f Km* I GBT 1 0*^7tt*^*S o — *, fcffijg 
W^l:M^f^t:-^^^Tl, 'M'lNf Km 
* I GBT l'OOm*«*3ft*it*DUTa6!|i«»feajtfc 

b# (ism*^) iw, ia«flEMisi§iB4 oa. i@«aER#«r 
»njtwt>f KsetbiHiKi 5^m*m^?r^itfev> 
x^>r^ Km* i gbt i o^^-y^miz-r^^oiz 

fBHitSitliiO/^W Km* IGBTI 0£r«^ 
l^^iw, ifi*»t(im«-S-*:*rlED—*^ KJE»E1B 

1 6i^fifttn-t^ KffiKnuBi 6<Dmm*w±-f 
z> J;5ts»ts: ttw«tt) n-^-r Km* i gbt 2 

[0017] 4*3, Ei4+^^-ri§mijft^mm^e^[H] 

K5 0I1 Km* IGBTI 0*5±t//N>f i>->r 

7-Srffl^Tii««ttmfS»Sra-*^ KSElbiHJB 1 6 
[0018] L^L> 1E7^ h^^^ — 5 05:1GB 

t m*igib[HiK <t n-?- y ^±^*w^ti-s r t 
[ooi9] bbs *fc*-t-iamaE*mfs*e»Ei 

K6 0lj:, iSBJEPNP h^^^^^-^iSBffiPMOS 

*Sra-^ KKibElBl 6l:filtTi>5o 
[0 0 2 0] £fc, KBm^ttlSWffiai^irltttLT 

ISlliEPNP h7>y^^^SfflEPMOS h7> 
[0 0 2 1 ] 
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i&mfcM&i-zi t-tzmm] ±.t&Lit£ i\z.q&&<o 
iimsft^aifs^aiHiKfci^BjEPNP 

Fo^lS^fcofCc 10 

[0 0 2 2] *«W»4±IE«>raHjfe*:**i-'<< fc$*L 
✓m'IM KtH#*-<f y^^-roi@fSSt^Sr^ 

[00 2 3] 

*^-*KIMM»i-afc*«>» l wK»*Hip«#A2jfcf£; 

ffllfWl^lEKi{t^-Sr^-r5m2Wigi))lH]Slt, l!UlE!R 30 
»t*ttiAL. *fgB*l©«»llllSd3J:V!(S2«>Kib[S 
JtJtU llfttHa«ifflMRIsl&tt, «[E«t»iflC«^-«>«Ei 

mmnms. t & tost u ma* j&*rf-«>*Ea*iffliES5 ! 

v*Sft»S#>$rlfttt}i-SttEtt:tfcl§IB&. SfJfElB l roiEtb 
WWi^A* U t *>/?T/£wlR 1 <£> 

iSiSB*IH]^tiBJg**rai*-rsSBl©iliSlH]!54:, flU 
IE®ffitt;tfcl3&wffi;0f63-/5SA;fcU 'J>fc< t hffifeco 40 

g 2 v>wmmMtiftmm£-&x tati-r^ 2 (Dwm®& 
t. i&m%ii<nwmm&<r>\£ftm%-te&u%i2<Dm}3m 

tarn 1 «K»»j»(i**sA*bfc»ii«i8Ei a *iia^-<o* 
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[0 0 2 4] 

JS<o^fi8Sri$seir|ftBj-rSo 12)1(4, #3893<£>81 1 <z>H 
@8:fcJ:tWa«Sft$!l|5glH]?&) 607*C2 

[0025] mi ksjv^t, 1 1 «*«(Hi^a5<7>«m 
as, 1 2i*±iE*®aii 1 *^tb^j^-r -y^-m^-m^ 

«aR«EEVB*JEP*OSixSi«««ifiH!F ($ 1 ottffittl 
■7-) , 1 3(4^fflm{&GND?>5S^jD£;fc,5lglffia&H\ 1 

ST- (ftMRWRtt?-) , 1 7l*£8tl§lK*«»>C>ffl 
^Is]^fflC«il«£E VCCjiSppAO £ *X5|R 2 com^T-T- 

[00 2 6] !±37Jigtlj[HlS§t4, ft 1 OSaSffi^- 12if 

IffT-l 0*3J:tW,&88?- 1 4 tSWfcHHf- 1 3 tw|ffl»-» 

vmmm^2 1 zm-tz* 

[00 2 7] ±IEai7J^-< v^SR^-l 0*5^^2 Oil. 
[0 0 2 8] EP*>, 'M'lM' KIGBT10I1 = 

i4f.^ffiT-i 4^=Sf«t$i^Tv^s. n- 

t-YKlGBT20li > ^ ^ dScfj^^. i 4 (rft^ 
Six. ^5y^tt«*iH?-l 3^SBttSixrv^. 
[0 0 2 9] SWEW^ KiEfblHlSgl 514, GND^r 

smm^irfifom iwigb rmmfflwrn *h i ni^js 

DT/^-('•t^-^' FttiTj i gbt i oroy- hSSi-^i"^ 

^ -^W KfflTJ I G B T 1 0©y- htfS-»t5 fc© 
[00 3 0] ±iE^^-Y KiEt&lHlgg 1 5 14, ^2 

ass^-i 7*»e>fn*D$4x5S0»iH]Kfflwiaji«jivccsr 

h?2'7"aw#EElH]?S"l 8»di 9#)ELfc#JE 
«E*J»^«Ht LTA73L, ^^-Y KUJ73 I GBT 

I GBT 1 ocoy- H^jj&-t-5. 
[00 3 1] ±1E#1E1h1^ 1 8 14. ^2 wmj^SST 1 1 7 
t f ^SbT- 1 4 £©MfcityiJfc«tt$ixfcJB 1 W*»JE 
^^Hr—Y\ 7 l *iJ;l/Jr^^<->^ l 7 2*»-b*9. hu 
fEn-if^f KU173 I GBT 2 O ^^-^fliW^tC * *s< 
>■? 1 7 2#2t«£;jX, d— KtB^l I GBT 2 0# 
^-7^(^?i2)t t htz^-l b'Uit) I GBT 1 Ot*i 
^-^(jglwJiofcNFJw'P.Sig^-l 4COm{4/6 ; ±^-L, 
ixi^CTSfllEiiSKffi^^-— Kl 7 1 <DUV- Y 
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[0 0 3 2 ] SfJien-lM Kffi»ElK2 1 II, GND£ 
S$tfilI^oi2(7) I GBTJE»#J»«*L I NKUS 
CTd-W I G B T 2 0 <D*f — hSSKaH-S 

*««*^««&m*Sr^^/*7 C i: iz X 9 n 
KfcfcW I GBT 2 0*)^— hmffiSrM^-r^t^ 

[0 0 3 3] JhlSn-lM' KBlblsl&l 6 tt, flfgESS2 

tU* I GBT 2 0Sr^-^ffi»-f5KJ-±ffi«ag«£EVCC 
^»bl/^K»«JE«r*ftEo^>r KUJ* I GBT 2 0<Z> 

[0 0 3 4] iS«ftE«JI9lE]&2 211, 09*.HtlW!En— 1J- 
>f Kffit&lHlK 2 1 fcrtl*nt*3 0 . % 1 CO I G B Tig 
I NJ«^fcLfcf*te+jK^ 1 4<DMtiL 
*SBf3fe«tKT^fi:TLfc«F *>f KttJ* I GBT 1 

"C, ±IEii«8t»ia«#K:*^v>-C^-f 1»->r Ktttfj I G 20 

bt i o^igmsfL^sjPsi-^^ t tt-, iimst«ittim-§- 

£ p — y->f KKIblllB 2 l HfiS Lt a — m KttS* I 
GBT 2 0^7ttl:WUP-t^ KtH* I GB 
T 2 0 fctf)T?fc3o 

[0 0 3 5] El 2 12, ±Eil«flEft!ll»l5]|g 2 2 ^-#J£ 
*-t-«fi£ttWB|-efcSo H2^*3V^T, 2 3tt«lEit*SE 

2 4 ttffi 1 2 5tt»2^jS5ilUK, 

2 6 iifSiS^lElSg, 2 7tt7y^ElK m^^Vyy 
7n^y@J§F/F) Tfo^o 

[0 0 3 6] mJ|Bmj£it^[H3^ 2 3 te, WIE^jS*^ 1 30 

«u atriE*^«^i 4<7>«E^>r^ Kta* i gb 

T 1 0<7?ig«aEWPJr»ij;i"5«E WJTiiGND) lr 

[0 0 3 7] ±mW t l£tt&\H\'&2 3J2, Jg2 

/cffi?7Lm^3 l*5±t5»2^B5ilHJE^^— K3 2 

jft/-K) £A*«#«tt<**u WH«ffiVCC^J:OJE 
Ki$ft5Sl<7M *@*S3 3 fc*?E)ft5, 4*5, 40 

stjiEe?7L^^3 KD-agf*, » 2 a>«as*^ 1 7£Pgib 
-r, «as«jEvcc£)i^ffi*w«jE« (lit. mi<om 

SJB^f-l 2 EH*) CSgttt^v^ 
[0 0 3 8] StlffiS 1 <7)i§5£[H]ig 24(1 % 1 <D I G B 

< fc j5rje<D* 1 4>Sfi*n t d l ( W >f k 

[0 0 3 9] mJlS^ 2 <Og&[£]Sg 2 5 SutB^ 1 
wWlHlS3 3^(I^A*b W<H^ 50 
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a>»2£>S5£B*Ba t d2 ffttSM^i^xai^-r^ to-e 
fc^o JiiE«2^ii®^ra t d2 c f^*T-i4com 

JE^/^ih-r Kttl* I GBT 1 0OiS«8l£ftfc»jSi-5 

WIBtr, tfS:^n5fifB> (IGBT^ty 

[00 4 0] StriS^a«lH]K 2 6 tt. 1 ogMlB] 

K2 4<om*fll**3J:tf»2^5iJiiggS2 5<Z>ttWj«» 
^A^U, ^OSfeSfllSrtSr t{c±^ME®160 I G 
BTB»ffl»fitH I NdSA*bfc»^ + ^L«^l 4<7) 

Kta* i gbt i o<0a««#te#j£i- 

[00 4 1] tfJlE^ y ^H1?S 2 7 tt, IfFffifaJafBlUK 2 

Ul*JcJ:9SfJia*l^K»lllKl 5*5«fctf&2£>fg»E 
S§2 l^Kttflr*Sr^7ttt»*wftiJ»-rstw-efe5o 
[0 0 4 2] ±E7yf@B2 7ll *«"Ctt, tflfSfil 

9HJ-feyHI*RESET^U ir^/htti*^ 

bftT^5 0 

[0043] El 3 H 02 c0ig®5ft*JPS(HlS§ 2 2 * 
— ?J-S-Sr*bTV^ 0 El3l^*5VNT. mi<7)il®EHl^2 

4 12, mmm&vcc; — v\zy—* 

^teNMO S h7yy^^M3^?)?i5$l(7)CMO 
S-f ^[H]g§3 4 ±|S» 1 COCMOS-f 

^0^3 4(Dm^y- K^GNDy-K^^^I^ 

, <y ##— htf&mzti, KWv-^- hfts^sii 

$nf:t£A^ffi(DNMO S h7>y^^Ml *5ctt/r 
OtffiAM(7)NMOS h7^^t^hffiS^» 
IKSix, y-^ • /< y ^y- h^GND/ - Kt:^§ 

ft, KW>/^StJlElll<7)CMOS-f ^/<-^[£]Sg3 4 
ONMOS F7y^^M3^y-X|:gl^/;li 
fctWffl^NMO S h7y^^M4^bt^Il^U 

(Dtf \sy h ^ 7-0K3 5^1SA^)fflONMOS h ^ 

mm. \ i t&m~tz>o 

[0 0 4 4] ^LT, rijIE^ 1 (OCMO S-<>/<— ^0 
S34 1 CO I G B Tigifj^JPft-^H I + 3 
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[0 0 4 5] — fS 2 (7)iS@lHlS§ 2 5 tt, VCC/ — K 

lc»«*ixfc«j!lEHi*ffiOPMOS h5^#M6^ 

h S 7— 0^3 6WiIA*ffl^)PMOS 

^ 2 <D5tmSS5l I 2£. fl1llS^2CD^ U> h S 

3 6tf)S8Etti*JflONMOS F7^*M60KW 

^iry-^^«^sn, h^vccy- Kfctt 

^^HfcPMOS h7y^^M7fcJ:t>':WPMOS 

JWcNMOS h7^^?M8^5)4582b)CMO 
S-T>v<— ^[HlS&3 7 ±E*2^)CMOS>f^- 
*[£]2&3 7 coffi^l KiGND/- K**>HfcW*(<S 

MOS^ *(h]S§3 7C0NMOS ^7^^^M8 

^y-^llgi^ll, s<*y?tf — hj6 s GND/— Kl^Jg 

[0 0 4 6] -t LT\ mJlE^2^CMOS-f >v<— ^0, 

w^A*«-8r^3l±^9^biSiE«PllB t d2 

5o 30 
[0 0 4 7] !S31«[h]&2 6 12, "A^cO "L M 

^tti^m^A^-r^-f w<-^iHiK2 7it, ±E>r 

ir>> hfi-g-^A*i"5— A*<^»2(Oy T^— h 2 7 2 
±12^2 coy 7^- h 2 7 2<D^iS ^-*(OA 
it45IA^»3wy7y- h 2 7 3 ±IB* 3 

^±fs^3 0yT>^— N^flii^c^A^ir^^J: 9^^° 40 
xmWt£HtiZ.At)(Dm4<D; Ttf— h 2 7 4 t^&ft 
9. ±ffil4 W / 7^- h 2 7 4 Wffi^WAA t IT !) 
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±y hMRE SET^AWS. 

[0 0 4 8] fc:fc\ HJAMyfJllffcL 
T, WIS I GBTfcRfei*. ^^$2x^*3SS:^ 
5IGBT, MOSFET, y-^ilSrtfS 
DMO S F E S T*ifoajEffitbl!^^l7— h y >"J* 

[0 0 4 9] 

i^-r KHJ**^ s/^jE»[e]K^eS"t-S[slKS:. tiB** 

*J*BE/<!7-JIWIiai»«r*ai-5 r. t &x*z 

[0 1] *«no!KB£/<!7-iHi|g]K^|Mo^tlll^ 
9JBI. 

[si 2] iai *<na—y-^ ■ K»»ii]BS^rtjK$nfcifl« 
[si 3] H2<7>ia«*fW»iiiKo-A*«fc^i-iaa[Hi 
[si 4] «*<o*»ffi/<!7-iMi[aiSteis»t6ttiAB«i 

0 % do ± t/iS m SfEffl PS 0 SS - pj S: ^ -tiff w m o 
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